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COST AND PERFORMANCE REPORT
Ml ExeCuTI VE sUMVARY I

Thi s report presents cost and perf or mance
datafor aninsituvitrification (1S treat nent
appl i cation at the Parsons Chenical / ETM
Enterpri ses Quperfund Ste (Parsons) in Gand
Ledge, Mchigan. The Parsons siteis a forner
agricultural chemcal s mxi ng, nanuf acturing,
and packagi ng facility. Soils and sedi nents at
the Parsons site were contaninated wth
pesti ci des, heavy netal s, and di oxi ns.

| SVtreatnent of approxi mately 3,000 yds * of
contam nat ed soi | s and sedi nents at the
Parsons site, consistingof eight nelts, was
conpl eted fromMay 1993 to May 1994; this
was notabl e for beingthefirst full-scal e
applicationof [SVtreatnent at a Superfund
dte

The nel ts are expected to cool by May 1995,
at vhichtine additional sanples of vitrified
soilsareplannedto be coll ected. Prelimnary
results for surface soil sanpl es and stack gas

en ssi ons neasur ed duri ng the S TE Denon-
stration, andresults for typical stack gas

em ssi ons provi ded by t he vendor, net the
soi | cl eanup standards and of f-gas S ate
ARARs for this application. The stack gas

em ssi ons for chl ordane and 4, 4' - DDT wer e
several orders of nagnitude | ower thanthe
ARARs. Avol une reduction of approxi nat el y
30%f or the test soil was achievedinthis
application, based onthe resul ts fromanal y-
ses of soil dry density.

The cl eanup contractor’s cost ceiling for the

I SVtreatnent applicationat Parson’ s was

$1, 763, 000, i ncl udi ng $800, 000 for vitrifica-
tion, which corresponds to $270 i n costs for
vitrificationper cubicyardof soil treated. The
estinat ed bef ore-treatnent costs for this
appl i cati on of $800, 000 wer e hi gh because of
t he need t 0 excavat e and st age t he wast es
prior totreatnent.

Il s TE 1 DENTI FYI NG | NFORVATI ON I

I dentifying Information:

Treat ment Application:

Par sons Cheni cal / ETMEnt er pri ses

Q and Ledge, M chi gan

CERCLIS # M D980476907

Action Menorandum Date: 21 Septenber
1990

Background

Type of Action: Renoval

Treatability Study associ ated wi th appli ca-
tion? Informationnot availableat thistine
EPA SI TE Denonstration Programtest

associ ated wi th application? Yes (see

Ref erence 41)

Period of operation: 5/ 93 - 5/94

Quantity of material treated during applica-
tion: 3,000 cubi c yards of contam nated soils
and sedi nents (5, 400 tons) [41]

H storical Activity that Generated
Contam nation at the Site: Mxing, manufac-
turing, and packagi ng of agricultural chemcal s

Correspondi ng SI C Code: 2879 (Agricul tural
Chenical s - not el sewhere cl assi fi ed)

Wast e Managenent Practice that
Contributed to Contam nati on: Manufactur-
i ng process

Ste Hstory: The Parsons site, | ocated near

G and Ledge, M chigan, as shownin F gure 1,
isaforner agricul tural chenical s mixing,
nanuf act uri ng, and packaging facility. Miteri-
al s handl ed duri ng Parsons’ operationin-

cl uded pesti ci des, herbici des, sol vents, and
ner cur y- based conpounds. Par sons occupi ed
the property fromApril 1945 until 1979. The
siteis presently owned by ETMEnt erpri ses, a
nanuf act urer of fiberglass. [2]
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Background (cont.)

Par sons Cheni cal / ETMEnt er pri ses Superfund St e—Page 2 of 14

Parsons Chemical (L'TM)
Superfund Site
Grand Ledge, Michigan

Figure 1. Site Location

Vésh wat er fromParsons’ operations was

di scharged t hrough fl cor drai ns to a catch
basin | eadi ng to the county drai n system The
county drai n systemfl ows t o an unnared
creek which ultinately enpties intothe Gand
R ver. 1n 1979 and 1980 t he M chi gan Depart -
nment of Natural Resources (MONR coll ected
sedi nent sanpl es fromt he unnamed cr eek
and a ditch | ocat ed on t he nort h boundary of
thesite. Hevatedlevel s of | ead, nercury,

arseni ¢, and pesti ci des, incl udi ng di chl oro-di -
phenyl -t ri chl or oet hane (DDT) and chl or dane
wer e detected i n the sanpl es. A hydr ogeo-

| ogi cal investigation, perforned duri ng 1980,
identifiedaseptictank and|each fiel dsystem
as t he sour ce of contanination. The septic
tank and | each fi el d wer e subsequent | y
excavat ed i n 1983.

Parsons was included inthe Tier 3dioxin
screeni ng under the National O oxi n S udy

conducted i n 1984. 2, 3, 7, 8- Tet rachl or o-

di benzo- p-di oxi ns (TCDD) was detected inthe
ditchsedinents at the site at a concentration
of 1.13 ppb at the surface and 0. 56 ppb 18

i nches bel owt he surface. [2, 27]

Regul at ory Cont ext: An acti on menor andum
dat ed Septenber 21, 1990, was approved by
EPAto conduct arenoval action at the
Parsons site. The renoval actions proposed
for thesiteincluded[2]:

B Devel oping and i npl enenting a site
saf ety pl an and security neasures;

B Inplenentingasiteair nonitoring
pr ogr am

B  (haracterizing, excavating, and stagi ng
all contamnatedsoilstofacilitatethe
| SV pr ocess;

B  (onducting a study to confirmt hat
cont anm nat ed soi | s have been re-
noved t 0 accept abl e | evel s;

B Treatingon-sitewasteinastaging
areautilizingl SV and

B npletingsiterestorati onin excava-
tionand treatnent areas.

Qeanup requirenents for the site were
established for near-surfacevitrifiednaterial s
and ai r em ssi ons, as di scussed bel ow under
cl eanup goal s and st andar ds. [25]

Renedy Sel ection: Several options were
consi dered for cl eanup of the Parsons site,
including 1SV, incineration, and stabilization.

| SV was sel ected as t he renedy because thi s
t echnol ogy was det er mi ned t o r educe vol urre
by 20 to 30% decrease the toxicity to near
zero, and permanent |y i mmobi | i ze t he hazar d-
ous substances onthe site. 1 SVwas al so
identifiedas!|ess expensivethanon-site
incineration. [2]
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B S| TE | DENTI FYI NG | NFORVATI ON (conT.) I

Site Logistics/Contacts

Si te Managenent: Fund Lead Tr eat ment Syst em Vendor:
Oversight: EPA Janmes E Hansen

On- Scene Coordi nat or: Geosaf e Corporati on

Len Zi nt ak 2950 Geor ge Washi ngt on Wy
US EPARegion5 R chl and, WA 99352

77 Vést Jackson Boul evard (509) 375-0710

Chi cago, IL 60604- 3507
(312) 886- 4246

B vATR X DESCRI PTI ON

Matri x Identification

Type of Matrix processed t hrough the
treatment system Soil (in situ)

Cont am nant Characteri zation

Primary contam nant groups: Pestici des, The naxi mumconcent rations measured i n t he
heavy netal s; and di oxin soi | at Parsons for specific contaninants are
shown in Tabl e 1. [27]

Tabl e 1. Maxi mum Cont am nant Concentrations in Soil [27]

Maximum  Concentrations

i Soil

Contaminant (ng/kg)

g-BHC (Lindane) 78000

Bis(2-ethylhexyl) phthalate 28000
Butyl benzyl phthalate 6400

Chlordane 89000

4,4-DDD 48000

4,4 -DDE 37000

4,4 -DDT 340000

Dieldrin §7000
Fndosulfan sulfate 1300
Fluoranthene 1200
Hexachlorobenzene 2600

Mercury 34000
Methoxychlor 850
2-Methylnaphthalene 1100
Phenanthrene 990
Pyrene 1400
2,3,7,8-Tetrachloro—dibenzo—p-dioxin 1.13

Zinc 150000
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B vaTRI X DESCRI PTION (cont.)

Matri x Characteristics Affecting Treatment Cost or Performance

The maj or natrix characteristics af fecting cost neasur ed val ues are presented i n Tabl e 2.
or performance for this technol ogy and t hei r

Tabl e 2. Matrix Characteristics [4, 11]

Parameter Value Measurement  Procedure
Soil  Classification Silty Clay Not  Available
Clay Contentv an‘d/orv Particle Size Not  Available »
Distribution
Moisture ~ Content Not  Available -
Soil Dry Density 148 tons/yd® Not  Available

The soi |l at Parsons was reportedto be difficult sul furous odor. Uhder dry conditions, the soil

towork with under very wet and very dry becane concrete-1ike. The soil al so had a very
condi tions. WVt conditions caused the soil to hi gh noi sture content, and the soil noi sture
becone hi ghly fl ui d and exhi bit a noti ceabl e contai ned a hi gh | evel of dissol ved solids. [25]

B TreaATMVMENT SYSTEM DESCRI PTI ON I

Primary Treat ment Technol ogy Suppl ement al Treat ment Technol ogy:

InStuMtrificaion Post -treat nent (air) using quench, scrubber,
and thernal oxi di zer

InSituVitrification SystemDescription and Qperati on

Insituvitrification (1S isaninmmobilization hood, a quencher, awater scrubber, and a
t echnol ogy desi gned to treat nedi a cont ami - thernal oxidizer. The thernal oxi di zer was
nat ed w t h organi c, i norgani c, and radi oacti ve added mi dway t hrough the project to hel p
contaninants. The prinary resi dual generated control stack gas odors. [25]

by ISYisthevitrifiedsoil product. Secondary
resi dual s generated by 1 SVincl ude ai r enis-
sions, scrubber liquor, carbonfilters, and used
hood panel s. [41]

Associ at ed equi prent used at t he Parsons
siteincluded el ectrical transforners, capacitor
tanks, natural gas netering equi pnent, and

t her nocoupl es and ot her noni t ori ng equi p-

SystemDescri ption nent. [13]

The | SV syst emused at Parsons consi sted of 9  The fol | ow ng t echnol ogy descriptionis an
nelt cells, asshowninFgure 2, anair ens- excerpt fromthe S TE Technol ogy Capsul e
sions control system and associ at ed equi p- [41]:

nent. Thenelt cellswereinstalledina 16-
foot deep treatnent trench; each cell was 26
feet by 26 feet square. The trench was de-
signed with a cobbl e wal | and drai n systemto
direct perched water that flonedintothesite
aroundthe nelt cells. [25]

“The |1 SV Technol ogy [used at Par sons] oper -
ates by neans of four graphite el ectrodes,
arranged i n a square and i nserted a short
distanceintothe soil tobetreated. Asche-
nmati c of the Geosaf e process is presentedin
Fgure3.

The ai r eni ssi ons control systemused at

Par sons consi st ed of an of f-gas col | ection
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B TREATMENT SYSTEM DESCRI PTION (conT.) I

InSituVitrification SystemDescription and Qperation (cont.)

Intercept trench
(installed mid-project)

Perched water
flow direction

e

k§/7_ Concrete

walls

\ 3
T~——2¢6'Xx 26
melt cell

3 (typ)

Pumping sumps /

Figure 2. Plan Viewof Treatnent Cells [25]

"I SVuses el ectrical current toheat (nelt) and
vitrifythetreatnent naterial inplace. A
patternof el ectrically conductive graphite
containingglassfritisplacedonthesoil in

pat hs bet ween t he el ect rodes. Wen power is

fedtothe el ectrodes, the graphite and gl ass
frit conductsthe current throughthe soil,
heat i ng t he surroundi ng area and nel ti ng
directly adj acent soil.

"Mltensoilsareelectrically conductive and
can continue to carry the current whi ch heats
and nel ts soi | downward and outward. The
el ectrodes are al | oned t o progress down i nto
the soil as it becones nol ten, continuingthe
nel ting process to the desired treat nent
depth. ne setting of four el ectrodes i s

referredtoas a“nelt.” Perfornance of
each nelt occurs at an average rat e of
approxi nately three to four tons/ hr.

"Wen al | of the soil wthinatreatnent
setting becomes nol ten, the power to the
el ectrodes i s di sconti nued and t he nol ten
nass begi ns to cool . The el ectrodes are
cut near the surface and al | oned to settle
intothe nolten soil to becone part of the
nelt. I norgani c contanminants inthe soil
are general ly incorporatedintothe nolten
soi | whichsolidifiesintoanonolithic
vitrifiednass similar incharacteristicsto
volcanicobsidian. Thevitrifiedsoil is
dense and hard, and significantly reduces
the possi bility of | eachi ng fromthe nass
over thelongterm

"The organi ¢c contamhants i n the soi |
under goi ng treat nent are pyrol yzed
(heat ed t o deconposi ti on t enperat ure
w t hout oxygen) and are general | y reduced
to si npl e gases. The gases nove to the
surface through the dry zone i medi atel y
adj acent tothe nelt, and t hrough t he nel t
itself. Gases at the surface are col | ected
under a stainl ess steel hood pl aced over
thetreatnent area and thentreatedin an
of f-gas treat nent system The of f-gas
treat nent systemconprises a quencher, a
scrubber, ademster, high efficiency
particu atear (HEPA filters, and acti vat ed
car bon adsor ption to process the of f-gas
bef or e rel easi ng t he cl eaned gas t hrough a
stack. Athernal oxidi zer can be used fol | ow
ing the off-gas treat nent systemto polishthe
of f-gas before rel ease to t he at nosphere. A
thermal oxidi zer was utilized duringthe S TE
Denonstration at the Parsons site.™

System Cperation

E ght nelts were conpl eted at t he Parsons
site fromJune 1993 to May 1994. As shown
on Tabl e 3, these nelts ranged i n duration
from10 to 19.5 days, and consuned from
559, 200 t o 1, 100, 000 ki | owat t - hour s of
electricity per nelt. The nelts are expected to
cool for approxinately one year (i.e., until

May 1995). [10-24]

S g,
. . U.S.ENVIRONMENTAL PROTECTION AGENCY
Office of Solid Waste and Emergency Response

(o)
iiw & Technology Innovation Office



RPF-053.pm5\1117-01.pm5

&

Par sons Cheni cal / ETMEnt er pri ses Superfund St e—Page 6 of 14

B TREATMENT SYSTEM DESCRI PTION (conT.) I

InSituVitrification SystemDescription and Qperation (cont.)

Off-gas hood

Power to electrodes

Electrode location

Backup
off-gas
treatment
system

[«—— Gas flow

A 4

Power ¢ _
conditioning Dewater “ Scrub [ Quench [ R C(Z:ZI?:IQ
TT T + \ Scrubber water flow
Utility or . Carbon
diesel Heat —) Filter —P» adsorb
generated \
power I Off-gas treatment
* system
Natural Thermal
—>
gas Oxidizer —3» To atmosphere

(if necessary)

Figure 3. Geosafeln StuMtrification Process [41]

Tabl e 3. Qperational Data [10-24]

Natural Gas
Consumed in
Soil  Treated* Duration of Melt Power  Consumed Thermal Oxidizer
Melt # Cell # (cubic yards) (days) (kilowatt-hours) (cubic feet)
1 1 and part of 2 300 19.5 1,100,000 N/A
2 2 and part of 3 330 14 934,000 N/A
3 part of 3, 4 and 7 621 16.7 1,018,000 N/A
7 and part of 4, 5,
4 and 8 672 16 996,000 N/A
5 and part of 4, 6,
5 and 8 655 16 1,084,800 4,100,000
8 and part of 5, 7,
6 and 9 377 10 559,200 Not  Available
6 and part of 9, 8,
7 and 9 576 14 836,985 Not  Available
9 and part of 6 and
8 8 426 115 640,800 Not  Available

N A- Not applicable; thermal oxidizer not installeduntil after Mlt #4 conpl ete.
*Quantities shown are Geosaf e esti mates of contaninated and cl ean soil treated; total quantity of soil
treated greater than 3,000 cubi c yards of contam nated soil because treatnent of clean soil occurredinthis

appl i cati on.

**S| TE Denonstrati on Programtest.
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B TREATMENT SYSTEM DESCRI PTION (conT.)

InSituVitrification SystemDescription and Qperation (cont.)

| "

Contaminated

ic ner

Clean fill (soil)

Concrete

Particle board

Cobble

Figure 4. Side Viewof Typical ISV Treatnent Cell [41]

The Sl TE Technol ogy Capsul e provi des t he
fol | ow ng descri ption of systemoperation at
Par sons [41] :

“A the Parsons site, theorigina soil contam-
nationwas rel atively shall ow fivefeet or | ess,
and | ocated inthree mai n areas. To i ncrease

the econonic viability of treatnent at thissite,

t he cont am nat ed soi | was excavat ed and
consol i dated i nto a series of nine treat nent
cells. Thecell wallswerebuilt using concrete,
cobbl e, and particl e board as shownin H gure
4. The cel | s were construct ed by trenchi ng an
areaof thesite, installingparticleboardand

concrete forns, and pouring concrete intothe

forns tocreatethe nine cell settings. Aone-

foot | ayer of cobbl e was pl aced i n the bottom

of each cell, and approxi natel y two feet of
cobbl e was used to surround the exteri or of
the cell forns. The use of cobbl e at the sides

was i ntended as a means to retard nel ti ng out

i nto adj acent cl ean soil. The bottomcobbl e

was used to provi de a drai nage pat hway f or

wat er that was known to be present on-site;

theresultant flowof water was directedto a
drai nage trench. After construction, thecells
verefilledwth contamnated soi |l fromthe

site, andtoppedwth alayer of cleansoil.

"Duringthetreatnent of thefirst fewcells,
probl ens with the cell desi gn were observed.
The i ntense heat that was nelting the soil was
al so thernal | y deconposi ng the particl e board
forns. Analysis of water sanpl es col | ect ed
fromt he di ver si on syst emsurroundi ng t he
cellsidentifiedvo atiles (benzene), phenali cs,
and epoxi es that were rel eased by t hi s de-
conposi tion. The cobbl e out si de of the cells
created porous pathsinthevicinity of treat-
nent, thereby increasingthelikelihood of
vapor s escapi ng t he ar ea out si de t he hood
and causing irregul ar nel t shapes.

" Geosaf e responded by excavating t he area
out side of the remai ning treatnent cells and
renovi ng the particl e board forns. Arefrac-
tory ceramic nateria wthinsul ating and

refl ective properties was pl aced adj acent to
theexterior of the concretecell walls. This
hel pedto control the nelt shape, lint fugitive
vapor emssions, and restrict the nelt energy
insidethecell boundaries. . . . . It shoul d be
noted t hat the use of cobbleintreatnent cell
construction was unique tothe Parsons site
wher e t he configuration and fl owof the on-
sitegroundwat er dictatedits application.
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B TREATMENT SYSTEM DESCRI PTION (conT.)

InSituVitrification SystemDescription and Qperation (cont.)

"Wilityrequirenents for this technol ogy MV the vol tage appl i ed to each of the two
include el ectricity, natural gas (if athernal phases during st eady st at e processi ng aver -
oxi di zer is used), and water. As expected, ages around 600 vol ts whil e the current for

electricityis anajor considerationwhen each phase aver ages appr oxi mat el y 2, 500

i npl enenting | SV. Total power tothe el ec- anps.”

trodes during treatnent i s approxi nately three

Operating Paraneters Affecting Treatnent Cost or Perfornance

The naj or operating paranet ers af f ecti ng cost val ues neasured for each are presentedin
or performance for this technol ogy and t he Tabl e 4.

Tabl e 4. Qperating Paraneters [ 10- 24]

Parameter Value Measurement  Procedure
Soil  Treated 300-672 cubic yards per melt Vendor estimate
Melt Duration 10-19.5 days per melt =
Power  Consumption 559,200-1,100,000  kWh/melt -

Ti el i ne

Atinelinefor thisapplicationis shownin Tabl e 5.

Table 5. Timeline[1, 10-26]

Start Date End Date Activity
3/89 - Parsons added to NPL
9/90 = Action memorandum signed

Site preparation work completed (excavation and staging of 3,000 cubic

10/90 4/91 yards into ISV treatment cells)

3/91 = Operational acceptance test terminated due to fire
5/93 6/93 Mobilization of equipment and personnel to site
6/93 9/93 ISV treatment conducted

ISV treatment suspended for 9 weeks pending discussions about
9/93 11/93 scrubber solution disposition, stack gas odors, groundwater disposition,
and melt shape

11/93 12/93 ISV treatment continued

1/94 - Thermal oxidizer installed to control stack gas odors

2/94 5/94 ISV treatment continued

3/94 4/94 SITE  Demonstration Program test (Melt #6)

5/94 expected 95 | Decontamination, dismantling, and demobilization conducted
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B TREATMENT SYSTEM PERFORMANCE

Cl eanup Goal s/ St andar ds
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d eanup requi renent s were est abl i shed for soil's remai ning on site and for of f-gasses fromt he

| SVunit, as shown bel owin Tabl e 6.

Tabl e 6. d eanup Requi renents [ 25, 28]

Sall  CleanupStandards Off-Gas State ARAR
Contaminant (mg/kg) (Ibs/hr)
Chlordane 1 %)
4,4£-DDT 4 0.01
Dieldrin 0.08 0.00028
Mercury 12 0.00059

Treat nent Performance Data

A though final treatnent perfornance data are
not yet available, prelimnary datafor this
applicationincluderesults fromtotal waste
anal ysis and TAPanal ysis of vitrifiedsoil for
pestici des and netal s, and fromanal yses of
stack gas emi ssi ons. Tabl e 7 shows sel ect ed
results fromthe S TE Demonstrati on f or
vitrifiedsoil and stack emissionsinnelt #6.
During the S TE Denonstrat i on, three sanpl es
of vitrifiedsoil were col |l ected fromthe surface
of Gell 8, and anal yzed for pesti ci des and

netal s (total and TALP). S ack gas eni ssi ons
were alsotested for total hydrocarbons (THO
and car bon nonoxi de (). During the SITE
Denonstrati on, THC and COwer e each
neasured at | ess than 10 ppnv. [41]

Tabl e 8 shows typi cal stack gas enissi on
per f or nance dat a as reported by t he vendor .

Additional sanpl es of vitrifiedsoil are pl anned
tobe collected after the nelts cool (expected
by May 1995).

Tabl e 7. Sel ected Results fromthe SI TE Denonstrati on Programfor Melt #6 [41]

Before—Treatment  Soil After-Trealment Surface Soil Stack Gas Emissions
TCLP TCLP Concentration
Contaminant Total (ug/kg) (wg/L) Total (ug/ke) (wg/L) (ng/m?) Mass (Ibs/hr)
Chlordane <80 <0.5 <80 <0.5 <1.38 <0.000011
4,4'-DDT 2,400-23,100 0.12-0.171 <16 <0.1 <0.28 <0.000002%
Dieldrin 1,210-8,330 6.5-10.2 <16 <0.1 <0.28 <0.00000%
Arsenic 8,380-10,100 NA 717-5,490 <4-30.5 <0.269 <0.000001R93
Chromium 37,400-47,600 NA 12,500-14,600 <10-171 2.081-3.718 0.0000148-0.0000267
Lead <50,000 NA <5,000-21,000 <50-4,290 <3.891 <0.000028%
Mercury 2,220-4,760 NA <40 <0.2-0.23 12.9-17.7 0.0000989-0.000125
NA - Not anal yzed.
Tabl e 8. Typi cal Stack Gas Eni ssions [ 25]
Contaminant State ARAR (Ibs/hr) Stack Gas Emission (Ibs/hr)
Chlordane 25 <0.00000011
4,4 -DDT 0.01 <0.00002%
Dieldrin 0.00028 <0.000022
Mercury 0.00059 0.00012
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B TREATMENT SYSTEM PERFORMANCE ( CONT.)

Performance Data Assessnent

Par sons Cheni cal / ETMEnt er pri ses Superfund St e—Page 10 of 14 —

The treat nent perfornance datain Table 7
shows t hat the surface soil sanpl es and st ack
gas em ssi ons neasur ed during the SI TE
Denonst rati on met the soil cl eanup st andar ds
and of f-gas Sate ARARs for this application.
Inaddition, the typi cal stack gas enission

dat a provi ded by t he vendor, as shown in
Tabl e 8, showconpliance wththe Sate
ARARs. The data in Tabl e 8 showthat the
stack gas enissions for chl ordane and 4, 4' -
COT wer e several orders of magnitude | ower
t han t he ARARS.

Performance Data Conpl et eness

The datain Tabl e 7 showa reductionintotal
wast e anal ysi s concentrations froml evel s as
hi gh as 23,100 ug/ kg to l evel s | ess t han

11 pg/ kg for chl ordane, 4,4 -0OT, and diel drin
insurface soil sanpl es. Goncentrati ons of
netals ina TCLP extract are shown to be
reduced fromas high as 21,000 pg/L to | evel s
| ess than 5,000 g/ L.

Addi tional data fromthe S TE Denonstrati on
show a vol une reducti on of approxi nately
30%for thetest soil, basedontheresults
fromanal yses of soil dry density.

Limteddataareavailable at thistineto
characterizetheresults of thelSVapplication
at Parsons. Dataavailableat thistinearefor
stack gas emssi ons, and for surface soi l

Performance Data Quality

sanpl es col | ected duri ng the S TE Denonst r a-
tion. Additional sanplingof thevitrifiedsol is
pl anned for after the nelt cool s (approxi -

mat el y May 1995).

Soi | sanpl i ng and anal ysi s for the S TE Dem
onstration was conduct ed fol | owi ng EPA SW
846 anal yti cal net hods. No exceptions to the
net hods were noted i nthe avai | abl e refer-

ences. The S TE Technol ogy Capsul e, however,
identifiedapossibilitythat other, non-BPAap-
proved, nethods rmay provi de nore accurate
determnations for netalsinvitrifiedmaterial s.

B TREATMENT SYSTEM cosT I

Procurenment Process

EPA contract ed wi th Geosaf e Gorporationto
construct and operate the | SV systemat the
site. Geosaf e used several subcontractors to
i npl enent speci fi c aspects of the operati on.

Treat nent System Cost

I nformati on about the conpetitive nature of
t he procurenent process is not avail abl e at
thistine. [10]

A though final cost infornationis not yet

avail abl e, prelininary treatnent systemcost
infornationis avail abl e fromBEPA as pre-
sented in Tabl es 9-12. An acti on menor an-
dumi dentified cost ceilings for thisapplication
total l'ing $3, 466, 967, i ncl udi ng $1, 763, 000
for the cl eanup contractor, as shownin Tabl e
9. [1] Innegotiatingthe contract wth

Geosaf e, BPA est abl i shed obj ecti ves for ni ne
cost el enents, as shownin Tabl es 10-12. The

delivery order for Geosaf e specifiedaceilingval ue
of $1, 690, 305. The reason for the di screpancy
bet ween t he $1, 763, 000 and $1, 690, 305 val ues
isnot availableat thistine [24]

Inorder to standardi ze reporting of costs anong
projects, costs are shown i n Tabl es 10- 12 accor d-
ingtothe fornat for aninteragency Vérk Break-
down Structure (VBS). The VBS specifies 9

bef ore-treat nent cost el enents, 5 after-treat nent

S g,
. . U.S.ENVIRONMENTAL PROTECTION AGENCY

() Office of Solid Waste and Emergency Response
M & Technology Innovation Office



RPF-053.pm5\1117-01.pm5

Par sons Cheni cal / ETMEnt er pri ses Superfund S te—Page 11 of 14 —

B TREATVMENT SYSTEM cosT (conT.) I

Treat ment SystemCost (cont.)

cost el enents, and 12 cost el enents that provi deappear inthe VBS al ong w th the specific
a detailed breakdown of costs directly activities, andunit cost and nunber of units of
associated with treatnent. Tables 10, 11, and  theactivity (where appropriate), as provided

12 present the cost el enents exact!y as t hey inthe Gntract Negotiation Gost Chj ecti ves.
[31]

Tabl e 9. Cost Ceilings Shown in Action Menorandum] 1]

Cleanup  Contractor $1.763,000
Contingency (15%) $264.,450

Subtotal $2,027,450
TAT $716,000
Extramural subtotal $2,743,450
Extramural Contingency $411,517
Total for Extramural Costs $3,154,967
US. EPA Direct Costs $120,000
EPA Indirect Costs $192.000
TOTAL for Intramural Costs $312,000
TOTAL for Removal Project 3,466,967

Tabl e 10. Before-Treatnent Cost El enents [ Adapted from31]

Cost Element Cost  Objective

Mobilization and Preparatory Work

— Mobilization $150,000

- Site Administration $220.,000

- Site Preparation $4,000
Monitoring, Sampling, Testing, and Analysis

= Soil $80,000

— (lass $10,000

- Air $130,000

— Water $25,000
Site Work

— Uncontaminated Soil $80,000

— Contaminated Soil $100,000

Tabl e 11. Treatment Cost H enents [ 31]

Cost  Element Cost  Objective

Operation (short—term — up to 3 years)
— Vitrification $800,000
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B TREATMENT SYSTEM cosT  (conT.) I

Treat ment SystemCost (cont.)

Tabl e 12. After-Treatment Cost E enents [ Adapted from31]

Cost Element Cost  Objective
Site  Restoration
- Backfill and Grade $80,000
- Seeding $4.500
- Drainage Structures $2.500
Demobilization $77,000
Cost Data Quality
Limteddataareavailable at thistineto provi ded by BPA as contract negoti ati on cost
assess the cost for this treatnent application. obj ecti ves.

The cost data showninthis report were

Vendor | nput

The vendor stated that the costs for the
application at Parsons were unusual |y hi gh,
and expects that the costs for future applica-
tionswll belower. Key factors affecting costs
for 1SVinclude: [41]

B OBSERVATIONS AND LESsoNs LEARNED I

Cost (bservations and Lessons Lear ned

(st of theloca priceof electricity;
Dept h of processi ng;
Soi | noi sture content; and

Tr eat ment vol une.

B The cl eanup contractor’s cost ceiling B The before-treatnent costs for this
for the | S/treatnent application at appl i cation of $800, 000 wer e hi gh
Par sons was $1, 763, 000, i ncl udi ng because of the need t o excavat e and
$800,000 for vitrificationoperations, stage the wastes prior totreatnent.

whi ch corresponds to $270 i n cost s
for vitrificationper cubicyardof soil
treated.

Per f ormance QObservati ons and Lessons Lear ned

B The surface soi|l sanpl es and st ack gas wer e reduced froml evel s as hi gh
eni ssi ons neasured during the SITE as 23,100 yg/ kg to l evel s | ess than
Denonstration, and t he typi cal stack 11 pg/ kg for chl ordane, 4, 4" - OO,
gas emission resul ts provi ded by t he and di el drin.

vendor, net the soil cl eanup stan-

dards and emissi ons standards for this 2 oncentrations of metalsina

appl i cati on. TAPextract of surface soil
sanpl es wer e reduced fromas
B Typica stack gas emissions for chlor- high as 21,000 pg/L to | evel s | ess
dane and 4, 4' - DDT wer e sever al t han 5, 000 pg/ L.
orders of nagnitude | ower thanthe ) )
ARARS 3 Avol une reduction of approxi -
' nmat el y 30%f or the test soil was
B Basedontheresults of the S TE achievedinthis application, based
denonstrati on: onthe resul ts fromanal yses of
soi| dry density.

1 Thetotal waste anal ysis concen-
trationsinsurface soil sanpl es
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B OBSERVATI ONS AND LESSONS LEARNED (conT.) I

O her (Observati ons and Lessons Lear ned

B Additional sanplingof thevitrifiedsoil
isplanned for after the nelt cool s
(approxi mat el y May 1995) .
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